has not been explored. The inclusion of the childhood maltreatment variable may offer information 123 that could contribute to understanding the heterogeneity of clinical and neuroimaging results in BPD 124 studies (29) . The primary goal of this paper was to assess differences compared to healthy controls in 125 the clinical performance of social cognitive paradigms and functional connectivity in resting state and 126 how it related to child maltreatment levels. 127 128
2.-Materials and Methods 129
For our study, we included 18 patients diagnosed with BPD and 15 controls without any psychiatric 130 diagnosis (CN) in a cross-sectional design. Both groups were matched by age and education. Due to 131 the higher prevalence of the psychiatric diagnosis among women, all study participants were women 132 (30) and right-handed. Participants were recruited from the outpatient clinic of the Institute for Social 133
Security and Services for State Workers (ISSSTE). We also recruited 4 participants from Instituto 134 Nacional de Psiquiatría "Ramón de la Fuente Muñiz" from an ongoing study (31). The protocol was 135 approved by the Ethics Committee of the ISSSTE (317.2017_P_2017) and the Ethics Committee of 136 the Instituto Nacional de Psiquiatría "Ramón de la Fuente Muñiz". All the participants signed an 137 informed consent form, and the study followed the guidelines in the Declaration of Helsinki. 138
Patients diagnosed with BPD between 18 and 45 years old were included. The BPD diagnosis was 139 established by the attending psychiatrist and corroborated by a psychiatrist with experience in BPD, 140 who used the Diagnostic Interview for Borderline Revised (cut-off of 6)(32). To determine 141 comorbidity, we used the Spanish version of the Mini International Neuropsychiatric Interview 142 (MINI)(33). To obtain a representative sample of the clinical population, the study included patients 143
with Major depressive disorder (MDD), posttraumatic stress disorder comorbidity (PTSD) and the 144 use of medication. Exclusion criteria were disorder caused by use of addictive substances in the last 145 six months, bipolar disorder diagnosis, schizophrenia, obsessive-compulsive disorder, eating 146 disorders, and mental disability as described by the attending physician. For the control group, 147 psychopathologies were ruled out with the MINI. Diagnosis of Axis II disorders was ruled out by 148 means of SCID-II screening, and positives were evaluated by the psychiatrist. 149
We measured the social cognition construct using the Spanish version(34) of Movie for the 150 Assessment of Social Cognition (MASC)(35). This version is a 16-minute video depicting social 151 situations where the protagonists' emotions, thoughts, and social intentions are assessed through 46 152 multiple-choice questions. For each question, there is only one right answer. Mistakes were classified 153 as hyper-, hypo-, and lack of mentalization. The test has high inter-rater (ICC = 0.99) and test-retest 154 reliability (r = 0.97) and is highly consistent among observers (Cronbach's α = 0.86) (35). The video 155 was provided by the author of the Spanish version (Guillermo Lahera; Universidad de Alcalá, 156
Madrid, Spain) and professionally dubbed into Mexican Spanish with an adaptation to the Mexican 157 accent and words. In addition, the study used the Reading the Mind in the Eyes test (RMTE) to 158 assess the ability to infer mental states with information from the eye gaze in pictures (36). Each 159 participant was asked to choose one of four descriptions of mental states for each picture. The Barratt 160 Impulsivity Scale (BIS-11), Buss-Perry Aggression Questionnaire (BPAQ) and Dissociative 161
Experiences Scale (DES) were applied. To determine whether there was a history of childhood 162 trauma, the Spanish version of the Childhood Trauma (self-administered) Questionnaire (CTQ) (37) 163 was used. 164 165 166
Magnetic resonance imaging 167
Imaging data were obtained using a Phillips Ingenia 3 T with a 32-channel phased-array head coil. 168 We To assess baseline functional connectivity (rs-FC), we carried out a seed-based correlation analysis. 204
The seed regions were defined in CONN using an 8 mm kernel sphere (Figure 1 ). The psychiatric comorbidity and medications of the BPD group are summarized in Supplementary 225
Material Table 2S . Compared to the controls, BPD patients showed an increase in impulsivity, 226 aggression levels, and dissociative symptoms, and higher scores on the CTQ. Regarding abuse 227 subdimensions, there were no significant differences in sexual abuse between the groups (Table 1) . 228
There was a negative correlation between MASC scores and total CTQ score; for the subdimensions, 229
there was a negative correlation between physical abuse, physical negligence, and total MASC, as 230 shown in For the largest number of regions studied, a negative correlation was found between functional 251 connectivity and the total levels of child abuse, as well as some subdivisions of abuse as shown in 252 Table 4 . That is, higher levels of child abuse are related to less connectivity in these regions ( Figure  253 3 We did not find differences between social cognitive tasks for both paradigms, which contrasts with 278 the ongoing controversy regarding a BPD patient's ability to read mental states (10,48). Data 279 collected with the MASC goes beyond the underlying process of recognizing emotion in social 280 interactions with information from the eye gaze that RMTE evaluates (36). It also includes an 281 assessment of the content of the mental state of the "other," based on contextual information and 282 elements that are not physically evident (49). This suggests that the instrument is ideal as it reflects 283 real-life situations. Nevertheless, the two paradigms evaluate the cognitive dimension of the social 284 cognitive process, and it is impossible to rule out the limitations of the affective dimension that are 285 associated with emotional regulation and the difficulties in distinguishing between self and the other 286 in BPD subjects (50). Our study showed that depression is associated with decreased social cognitive 287 performance. Although other research has found similar results (51), some authors have not found 288 differences between the BPD and the control groups and have surmised that rather than a state, social 289 cognition performance is a trait (52). 290 291 4.1 Functional Connectivity Results 292 293
Our results identified differences in the organization of brain activation patterns between the groups, 294 mainly hypoconnectivity between the regions explored in BPD. These regions are related to a broad 295 range of cognitive and emotional processes most of which play a role in social cognition. Besides, the 296 regions that we studied are a part or are related to the default mode network, which is activated by 297 processes that involve thought forms created by self as autobiographical memory, planning for the 298 future, and inferring one's mental states and those of "others" (53). Activity in the medial prefrontal 299 cortex (MPFC) is associated mainly with the ability to differentiate between self and the other, the 300 detection of one's own emotional state and the ability to mentalize (53,54). The temporal lobe has 301 been implicated in the processing of language and facial expressions, and it plays an essential role in 302 the process of inference of mental states (55,56). The anterior cingulate cortex (ACC) participates in 303 tasks of behavior monitoring, detection and prediction of error, decision making and processes 304 related to self-evaluation, especially in social contexts (57,58) in conjunction with the amygdala 305 which is a critical structure for the emotional regulation and has been studied extensively in BPD 306 (59-61). All these processes are essential for the success of interpersonal relations. The differences in 307 the connectivity of these structures may explain the impairment in differentiating between self and 308 others exhibited by the syndrome of identity diffusion that characterizes borderline personality 309 organization and could underlie primitive defense mechanisms such as splitting (62 In this study, although there were differences in the brain connectivity in these regions with such an 317 importance for the social behavior, we did not observe a correlation with the clinical variables of 318 social cognition. The differences in the reading of the mental states in BPD are observed especially 319 under the effects of emotional stress (70,71). In that sense, we assume that the clinical performance in 320 social cognition tasks related to brain organization at rest could vary under intense emotional states. 321
Stress is associated with an abnormal pattern of deactivation of intrinsic neural networks(72,73), 322 which could be associated with variations in the performance of social skills. However, in this study, 323
it was not possible to show the effect of stress on brain organization. 324 325
Finally, we found an effect of childhood abuse on brain functional connectivity. The higher the level 326 of child abuse in the patients, the lower their brain connectivity. Although the effect of child 327 maltreatment on brain structures has been widely documented (27,74,75), the mechanism with which 328 child abuse might have an impact on organization and functional connectivity is still unclear. A 329 possible explanation is that child abuse is a factor associated with brain remodeling rather than a 330 harmful factor per se (29,76), especially with corticolimbic structures, as shown by a preclinical 331 study of adolescent rats (77). This "modeling" effect on brain organization is present especially 332 during critical stages and processes, such as pruning that is necessary for normal brain development 333 (78). In the first two years of life, a synaptic overproduction occurs in the brain, followed by 334 remodeling through pruning; these processes continue into adolescence (79). Although remodeling 335 occurs due to cellular programming, research has reported that pruning in this second phase is highly 336 sensitive to experience (80), including stress, because of the effect of inflammation mechanisms on 337 glial cells (81, 82) . This is consistent with the new paradigm that regards the brain as an active system 338 that self-organizes dynamically based on the information that it receives (83). This has been studied 339 in schizophrenic and autistic subjects, for whom dysfunctional pruning has been proposed (79,84 
